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VLTAAFLGRE
LSSLYFVGPK

SADVLKTFRD
SADVLKTFRD
SEDVLKTFRD
SADVLKTFRD
SSDILKTFRD
SSDILKTFRD
SSDVLRTFRD
SSDVLRTFRD
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SSDVLKTFRD
SSDVLKTFRD
SSDVLKTFRD
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EYALKYPWHR
EYALKYPWHR
EYALKYPWHR
EYALKYPWHR
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EYALKYPWLR
EYALKYPWHR
EYALKYPWHR
EYALKYPWHR
EYALKYPWHR
EYALKYPWHR
EYALKYPWHR
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EYALSVPWYA

NFTRDRVAEI
NFTRDRVAEI
NFTRDRVAEI
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NFLPDRVAEI
NFLPDRVAEI
NFTRDRVAEI
DFTRDRVAEI
GFTRERVAEI
GFTRERVAEI
GFTRERVAE |
GFTRERVAEI
KFTRERVTEI
KFTRERVTE I
NFTRERVTEI
GLRQDQIVKS
NFARQKLIYC

LALYNLVNEI
VALYNLVNEI
LALYNLVNEI
LALYNLVNE |
LALYNVVNEI
LALYNVVNE I
LGLYNLVNE I
LGLYNLVNE |
KGFYNTFNEI
KGFYNTFENE |
KGFYNTFNEI
KGFYNTFENE |
TVLYNTVNEI
MGFYNTENEI
VGFYNTFEND I
SCLFRMVNLF
SALYNTVDEI

LLTDHILSQI
LLTDHILSQ!I
LLKDHILSQ!I
LLTDHILCGQI
VLTDHILsQI
VLTDHILSQI
VLTDHILsQI
VLTDHILSQI
ILTDDILSKI
ILTDDILSKI
ILTDDILSKI
ILTDDILSKI
ILTDDVLSKI
ILTDDVLSKI
VLTDEVLSKI
TISPDLISHP
-LSEEI| ICHP
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QNGEFLCFSG
QNGEFFRFSG
QNGEFFCFSG
QNGEFFCFSG
ENGEFYRFPG
ENGEFYRFPG
ENGEFFSFMG
ENGEFFSFMG
ENGEFFCFLG
ENGEFFCFLG
ENGEFFCFLG
ENGEFFCFLG
ENGEFFCFLG
ENGEFFCFLG
ENGEFFCFLG
QDDQFFCFFG
HSIE------

SLPRLEARSY
SLPRLEARSY
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SLPRLEARSY
RLPRLETRNY
RLPRLETRNY
SLPRLEARSY
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SMPRLEARSY
SMPRLEARSY
SMPRLEARSY
SMPRLEARSY
SQPRIDTRMY
SLERIENRRY
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YFSIASTMFE
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FFSIASSMFE
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YFLAAIAIYE
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AQEGRERHGH
AQEGRERQGH
AQEGRERQGH
AEEGRKRQGH
AEEGRKRQGH
AEEGRKRQGR
AEEGRKRQGR
AEEGRKRQGR
AEEGRKRQGR
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NYRSKFAYLI
DYRSKFAYLI
DYRSKFAYLT
DYRSKFAYLI
DYRSKFAYLM
DYRSKFAYLM
DYRSKFAYLM
DYRSKFAYLM
GRDSRFLYLM
GRDSRFLYLM
GRDSRFLYLM
GRDSRFLYLM
GRGSRFLQLM
GRGSRFLQLM
DRESRFLQLM
DFSS- IMKVT
EYYN-LMHLL
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QTERGVTHML NVNRCSHVAM
QTERGVTHML NVNRCSHVAM
QTERGVTHML NVNRCSHVAM
QTERGVTHML NVNRCSHVAM
QSERGVTDML NLNRCSHVAF
QSERGVTDML NLNRCSHVAF
QTERGVIDML NLNRCSHVAF
QTERGVIDML NLNRCSHVAF
QTQRGVTDML NVNRCSHVAF
QTQRGVTOML NVNRCSHVAF
QTQRGVTDOML NVNRCSHVAF
QTAQRGVTDML NVNRCSHVAF
QTQRGVTDML NVNRCSHVAF
QTQRGVTDML NVNRCSHVAF
QTQRGVTDML NVNRCSHVSF
QTKQTVTGMY NLYRASQFSF
QSGEAVTAML SLYRASQIMF
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IERYGPNDVW LGKTMYTMPY
IERYGPNDVW LGKTMYTMPY
IEHYGPNDVW LGKTMYTMPY
IECYGPNDVW LGKTMYTMPY
IEHYGANDVW LGKMMHMMPY
IEHYGANDVW LGKMMHMMPY
IENYGPNDAW LGKTMY IMPY
IENYGPNDAW LGKTMY IMPY
IENYGPNDVW LGKTMYMMPN
IENYGPNDVW LGKTMYMMPN
IENYGPNDVW LGKTMYMMPN
IENYGPNDVW LGKTMYMMPHN
IEHYGPNDVW LGKTMYMMPY
IEHYGPNDVW LGKTMYMMPY
IENYGPDDVW LGKTVYMMPY
INQYRVDDVW IGKALYRMP I
IDAQYGVNDTW IAKTSYKIPC

iji
PELATCRAIF TKTTVCLVIL
PELATCRAIF TKTTVCLVIL
PELATCRAIF TKTTVCLVIL
PELATCRAIF TKTTVCLVIL
PELATCRAVY TKSTLCTVIL
PELATCRAVY TKSTLCTVIL
PELATCRAVY TKSTICTVIL
PELATCRDVY TKSTICTVVL
PEFATCRAVY TKTSNFTVIL
PEFATCRAVY TKTSNFTVIL
PEFATCRAVY TKTSNFTVIL
PEFATCRAVY TKTSNFTVIL
PEFATCRDVY TKISIFTVIL
PEFATCRAVY TKTSNFTVIL
PEFSKCREVY TKTSNFTVIL
PDMASARLAW AKSAVLMAA |
PELSAARVVW AKNGVITTVV

r?
DVLGY IRNLW ELVLEAYTNE
DVLGY IRNLW ELVLEAYTNE
DVLGY IRNFW ELVLEAYTNE
DVLGY IRNLW ELVLEAYTNE
DVLPYIRNLW EIQLESFTKE
DVLPY IRNLW EIQLESFTKE
DVLGY IRNLW EIQLETFMKE
DVLGY IRNLW EIQLETFMKE
DVLSY IQKVW EVQLEAYTKE
DVLSY IQKVW EVQLEAYTKE
DVLSY IQKVW EVQLEAYTKE
DVLSY IQKVW EVQLEAYTKE
DVLGY IRNVL EILLAAHTKE
DVLGY IRNVW EIQLEAYTKE
DVLGY IQNVW KVQLEAYTKE

DISGDLRHRW EHWLAS---E
DISIHLREIW YRLVNSMMTE

NSE/DTE 8o
GLIGRL KTYQAERGQG
GLIGRL KTYQAERGQG
GLIGRL KTYQAERGQG
GLIGRL KTYQAERGQG
SLTGRLA SRG
SLTGRLA KTYQVERGQG
GLTGRLI KTYQAERGEG
GLTGRLIINDT KTYQAERGEG
GLTGRL KTYQAERGQG
GLTGRL KTYQAERGQG
GLTGRL GaG
GLTGRL KTYQAERGQG
GLTGRL GQG
GLTGRL Gac
GLTGRL KTYQAERGQG
NTVCSL .-
NICGRL HQG
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467
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448
441
458
450
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602
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602
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601
618
610
620
543
512
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698
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PbTPS-mdiTPS1 EVVSAIQCYM KEHPEISEEE ALEYVYTLLE KAIADFKCEY LKTK-QYVPN NCRRLFFDHV RLMQLFYNER DGFTHSHDME 833
PeTPS-mdiTP51 EVVSAIQCYM KEHPEISEEE ALEYVYTLLE KAIADFKCEY LKTK-QYVPN NCRRLFFDHV RLMQLFYNER DGFTHSHDME 838
PcTPS-mdiTP52 EVVSAIQCYM KEHPEISEEE ALEYVYTLLE NAIADFKCEY LKTK-QYVPN NCRRLFFDHV RLMQLFYKER DGFTHSHDRE 838
PcTPS-mdiTPS3 EVVSAIQCYM KEHPEISEEE ALEYVYTLLE KAIADFKWEY LKTK-QYVPN NCRRLFFDHV RLMQLFYKER DGFTHSHDME 838
PbTPS-mPIM1 EVASAIQCYM KENPELSEEE ALEYIYRLME NALADFKREF LKTK-D-VPE YCRRLVFDNA RSMQLIYMEG DGFKLSHETE 854
PcTPS-mPIM1 EVASAIQCYM KENPELSEEE ALEYIYRLME NALADFKCEF LNTK-D-VPE YCRRLVFDNA RSMQLIYMEG DGFKLSHETE 854
PbTPS-mISO1 EVASAIQCYM KDHPEFSEEE ALKQIYTLME NALADLKEEF LKAK-D-VPD KCKRLVFDYA RSMQLFYQQG DGFTLAPNME 862
PcTPS-mISO1 EVASAIQCYM KDHPEFSEEE ALKQIYTLME NALSDLKEEF LKAK-D-VPD KCKRLVFDYA RSMQLFYQQG DGFTLAPNME B62
PcTPS-LAS2 EVASAVQCYM KDHPEISEEE ALKHVYTIMD NALDELNREF VNNR-D-VPD TCRRLVFETA RIMQLFYMDG DGLTLSHNME 836
PcTPS-LAS1 EVASAVQCYM KDHPEISEEE ALKHVYTIMD NALDELNREF VNNR-D-VPD TCRRLVFETA RIMQLFYMDG DGLTLSHNME 843
PbTPS-LAS1T EVASAVQCYM KDHPEISEEE ALKHVYTIMD NALDELNREF VWNNR-D-VPD TCRRLVFETA RIMQLFYMDG DGLTLSHNME 843
PITPS-LAS EVASAVQCYM KDHPEISEEE ALKHVYTIMD NALDELNREF VNNR-D-VPD TCRRLVFETA RIMQLFYMDG DGLTLSHNME 836
PaTPS-IS0 EVASAVQCYM KEHPEISEEE ALKHVYTVME NALDELNREF VNNR-D-VPD SCRRLVFETA RIMQLFYMEG DGLTLSHEME 853
PaTP5-LAS EVASAVQCYM KDHPEI|ISEEE ALKHVYTVME NALDELNREF VWNNR-E-VPD SCRRLVFETA RIMQLFYMDG DGLTLSHETE 845
AgTPS-AS EVASAIQCYM KDHPKISEEE ALQHVYSVME NALEELNREF VNNK---IPD |IYKRLVFETA RIMQLFYMQG DGLTLSHDME 854
PgTPS-CPS == ===~ C-- -DSPSGTEED --DRLKRRAE EGMGHLVRAV YRHQYSPVPS GVKRLCLVVG KS---FYYA- ---AHCNNEE 747
PgTPS-eKS KL-NSVTLYM EENSGTTMED AIVYLRKTID ESRQLLLKEY L--RPSIVPR ECKQLHWNMM RILQLFYLKN DGFT--SPTE 743

PbTPS-mdiTPS1 | KERVKKVLF EPVA® 853
PcTPS-mdiTPS1 I KERVKKVLF EPVA* 853
PcTPS-mdiTPS2 I KERVKKVLF EPVA® 853
PcTPS-mdiTPS3 | KKRVQKVLF EPVA* 853
FoTPS-mPIM1 I KEHVKKILF EPVA® 869
PcTPS-mPIM1 | KQHVKKILF EPVA* 889
PbTPS-mISO1 IKQHVKKILF EPVP* B77
PcTPS-mISO1 I KQHVKKILF EPVP*® 877
PcTPS-LASZ IKEHVKNCLF QPVA® 851
PcTPS-LAST IKEHVKNCLF QPVA* 858
PbTPS-LAS1T IKEHVKNCLF QPVA* 858
PITPS-LAS IKEHVKNCLF QPVA - 850
PaTPS-1SO I KEHVKNCLF QPVA*® B68
PaTPS-LAS IKEHVKNCLF QPVA*® 860
AgTPS-AS |IKEHVKNCLF QPVA* B69
PgTPS-CPS VGNHVETVLF QPVY* 762
PgTPS-eKS MLGYVNAVIV DPIL* 758

Figure S1. Complete amino acid alignment of the FL diTPS from jack pine and lodgepole pine with select
previously characterized conifer diTPS. Amino acid residues that differ in more than 50% of the proteins are
coloured in grey. Select conserved motifs are highlighted. Abbreviations: PbmdiTPS1, Pinus banksiana
monofunctional diTPS1; PcmdiTPS1, Pinus contorta monofunctional diTPS1; PcmdiTPS2, P. contorta
monofunctional diTPS2; PcmdiTPS3, P. contorta monofunctional diTPS3; PbmPIM1, P. banksiana monofunctional
pimaradiene synthase 1; PcmPIM1, P. contorta monofunctional pimaradiene synthase 1; PbmISO1, P. banksiana
monofunctional isopimaradiene synthase 1; PcmlISO1, P. contorta monofunctional isopimaradiene synthase 1;
PcLAS2, P. contorta levopimaradiene/abietadiene synthase 2; PcLAS1, P. contorta levopimaradiene/abietadiene
synthase 1; PbLAS2, P. banksiana levopimaradiene/abietadiene synthase 1; PtLAS, P. taeda
levopimaradiene/abietadiene synthase; PalSO, Picea abies isopimaradiene synthase; PalLAS, P. abies
levopimaradiene/abietadiene synthase; AgAS, Abies grandis levopimaradiene/abietadiene synthase; PgCPS, Picea
glauca copalyl diphosphate synthase; PgeKS, P. glauca ent-kaurene synthase.



